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Abstract
Objectives. Due to increasing interest in the positive experiences associated with family caregiving, 
potential demographic group differences were examined on the Positive Aspects of Caregiving 
(PAC) scale at both the item and scale levels.
Method. Family caregivers (N  =  642) completed the PAC as part of their participation in the 
Resources for Enhancing Alzheimer’s Caregiver Health (REACH II) clinical trial. Multiple indicators, 
multiple causes models were used to examine potential differential item functioning (DIF) across 
demographic subgroups.
Results. Overall PAC scale scores indicated that both Hispanics and African Americans experienced 
more PAC than Whites. Two items with statistically significant (p < .004) and practically meaningful 
(odds ratio > 2.0) DIF were found for African American caregivers. After controlling for the 
underlying unidimensional construct, African Americans reported that caregiving gave them “a 
more positive attitude toward life” and enabled them to “appreciate life more” than either Whites 
or Hispanics. No instances of meaningful DIF were found between Hispanics and Whites, women 
and men, or spouses and nonspouses.
Discussion. PAC scores differ significantly by race. In addition, 2 items with meaningful race DIF identify 
content areas that are particularly relevant to the cultural experiences of African American caregivers.
Key Words:  Caregiving—Dementia—Differential item functioning (DIF)—Measurement—Minority and diverse populations
Caring for, and being cared for by, members of one’s family are 
universal human experiences that are desired by virtually everyone 
across the life span. Providing care for an older family member with 
dementia is one important and increasingly common type of car-
ing within the family (Centers for Disease Control and Prevention 
[CDC], 2010; Pruchno & Gitlin, 2012). Most persons with demen-
tia live at home, and most of the assistance they receive comes 
from nonprofessional, family caregivers (Schulz & Martire, 2004). 
Although providing care to a family member with dementia is often 
described as being stressful and burdensome (Ory, Hoffman, Yee, 
Tennstedt, & Schulz, 1999; Pinquart & Sörensen, 2003), there is an 
increasing emphasis on balancing this point of view with a better 
understanding of the full range of caregiving experiences, includ-
ing an increased appreciation of the potential positive aspects and 
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benefits of caregiving (Brown & Brown, 2014; Roth, Fredman, & 
Haley, 2015; Zarit, 2012).
Recent population-based studies have shown that informal 
caregivers, as a general group and including, but not limited to, 
dementia, have significantly reduced all-cause mortality rates in 
comparison with specific noncaregiving comparison samples (Brown 
et al., 2009; Fredman et al., 2010; O’Reilly et al., 2008; Roth et al., 
2013). Caregivers who report little or no strain from caregiving 
activities have also been found to report better health-related quality 
of life than noncaregivers (Roth et al., 2009). Both the stressors and 
the potential benefits associated with dementia caregiving depend, 
to some extent, on many contextual factors, including cultural and 
gender-based considerations that can affect caregiving expectations 
both within families and throughout their surrounding communities.
In addition to comparing the well-being of caregiving and non-
caregiving comparison groups, another approach to better under-
standing the potential positive experiences associated with family 
caregiving is to directly ask caregivers about such experiences. The 
Positive Aspects of Caregiving (PAC) scale was designed specifically 
for this purpose (Tarlow et al., 2004). Each item on the PAC asks 
about potential benefits from caregiving for the caregivers.
The potential benefits that might result from providing care to 
a family member with dementia or another disabling illness might 
be perceived or experienced quite differently by caregivers from 
different backgrounds or distinct demographic subgroups. Men, 
for example, might experience and report the positive aspects of 
dementia caregiving differently from women, and a substantial lit-
erature has identified both gender (e.g., Pinquart & Sörensen, 2006; 
Yee & Schulz, 2000) and race (e.g., Dilworth-Anderson et al., 2002; 
Pinquart & Sörensen, 2005) differences in family caregiving experi-
ences, stressors, and outcomes. Culturally, African Americans may 
sometimes report more positive caregiving outcomes due to experi-
ences that foster active coping styles and create attitudes of greater 
resilience, which can then be used to buffer negative life experi-
ences such as caregiving to older relatives with dementia (Dilworth-
Anderson et al. 2005; McCallum, Sorocco, & Fritsch, 2006; Merritt, 
McCallum, & Fritsch 2011). This is consistent with findings that 
African American caregivers often report less depression, stress, and 
strain due to caregiving than Whites, although both groups report 
negative physical health effects of caregiving over time (Calderón 
& Tennstedt, 1998; Haley et  al, 1996; Haley, et  al., 2004; Roth, 
et  al., 2001). Findings also show that cultural values and beliefs 
serve as the lens through which caregiving is experienced, shaping 
both its perceived threats and its potential positive effects (Dilworth-
Anderson et al., 2005; Dilworth-Anderson, Pierre, & Hilliard, 2012; 
Goins et al., 2011; Knight & Sayegh, 2010).
In addition to differences by race and gender shaping the car-
egiving experiences, caregiving relationship also shapes these expe-
riences. Spouse caregivers provide more hours of care and report 
more depression symptoms, greater financial and physical burden, 
and lower levels of psychological well-being than adult–child car-
egivers (Pinquart & Sörensen, 2011). Lin, Fee, and Wu (2012) found 
that wife caregivers, in particular, were least likely to report positive 
experiences and female and adult–child caregivers reported having 
had more negative experiences than male and spouse caregivers, 
respectively. Their findings also show that different risk factors for 
negative (i.e., care recipients’ problem behavior and dependency) 
and positive (e.g., reciprocal help from care recipients for wife, 
daughter, and son caregivers, but not for husband caregivers) car-
egiving experiences are related to caregivers’ gender and relationship 
to the care recipient. Furthermore, differences sometimes attributed 
to race might be partially confounded with differences in the car-
egiving relationship. Spousal caregiving, for example, is more preva-
lent among older Whites than among African Americans and other 
minority groups, where adult children and other family members are 
often the primary caregivers (Pinquart & Sörensen, 2005).
This study provides additional detailed information on under-
standing how different subgroups of caregivers experience positive 
aspects of caregiving. When examining group differences on sum-
mary scores from self-report instruments, the validity of those com-
parisons depends on an assumption that the items on the scale have 
the same meaning and measurement properties across the groups 
being compared (Stewart & Nápoles-Springer, 2003). This is often 
an untested assumption, but psychometric analysis methods are 
available for detecting whether individual items on a scale are differ-
entially sensitive to certain population subgroups. Differential item 
functioning (DIF) is present when an item from a scale measures 
a construct differently across two or more subgroups (Holland & 
Wainer, 1993). Although previous studies have reported race group 
differences on the overall PAC summary score and on other summary 
score measures of positive caregiving experiences (Picot, Debanne, 
Namazi, & Wykle, 1997; Roff et al., 2004), there are no previous 
examinations of whether individual items with significant DIF by 
race might have biased or contributed to these overall observed race 
group differences.
The REACH II data set provides a unique opportunity to evalu-
ate potential DIF on the PAC by race, gender, and relationship (i.e., 
spouse vs. nonspouse) factors. These analyses were conducted in order 
to evaluate further the psychometric properties of the PAC items and 
to determine whether this instrument is suitable for measuring differ-
ences in positive caregiving experiences across three race/ethnic groups 
as well as gender- and relationship-based demographic subgroups.
Method
Participants
The REACH II investigation enrolled 642 dyads that consisted 
of persons with dementia and their primary family caregivers. 
Participants were enrolled at five sites: Birmingham, AL; Memphis, 
TN; Miami, FL; Palo Alto, CA; and Philadelphia, PA. Eligibility cri-
teria for the caregivers included being persons who were providing 
care to a family member with dementia of the Alzheimer type or 
a related disorder for at least 4 hr per day over at least the previ-
ous six months. Caregivers were at least 21 years of age; of African 
American (N = 211), Hispanic (N = 212), or White (N = 219) race 
or ethnicity; and reported at least two signs of caregiving distress at 
enrollment (e.g., feeling overwhelmed, cutoff from family or friends). 
The sample of caregivers included 271 persons who were provid-
ing care for a spouse with dementia and 371 nonspouse caregivers. 
There were 110 men and 532 women in the sample. The recruitment 
procedures and eligibility criteria for REACH II have been described 
in more detail elsewhere (Belle et al., 2006).
The REACH II data are publically available through the Inter-
University Consortium for Political and Social Research, and all 
analyses reported in this paper are based on data downloaded in 
October 2013 from the ICPRS website (http://www.icpsr.umich.edu/
icpsrweb/landing.jsp).
Measures
The PAC scale was administered as part of a comprehensive baseline 
battery prior to the delivery of any interventions. The 11-item scale 
used in REACH II was modified from an earlier 9-item version that 
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was used in the initial REACH I project (Roff et  al., 2004; Tarlow 
et al., 2004). Caregivers were instructed that “in spite of all the difficul-
ties involved in giving care to a family member with memory or health 
problems, good things can come out of caregiving experiences, too.” 
They were then asked to indicate their agreement with 11 statements 
about possible positive experiences associated providing this type of 
care. A listing of the 11 PAC items is provided in Table 1. A response 
card was used that instructed caregivers to reply on a 0 to 4-point scale 
(0 = disagree a lot, 1 = disagree a little, 2 = neither agree nor disagree, 
3 = agree a little, 4 = agree a lot). There were no reverse-scored items. 
The measure is typically used by obtaining an unweighted sum of the 
item responses, yielding a score that could range from 0 to 44.
Statistical Analyses
Overall scale differences on the PAC were examined with a multiple 
regression analysis that included caregiver age, caregiver gender, race 
(African American, Hispanic, White), and caregiving relationship 
(spouse vs. nonspouse) as the predictors.
Possible DIF by race, caregiver gender, or caregiving relationship 
on the individual PAC items was assessed using multiple indicators, 
multiple causes (MIMIC) models. All MIMIC analyses were con-
ducted using version 7.0 of the Mplus software package (Muthén 
& Muthén, 2013). A  robust version of the maximum likelihood 
method (MLR estimation method in Mplus) was used to model the 
ordinal item responses (CATEGORICAL option in Mplus). The gen-
eral factor analytic model that was used is illustrated in Figure 1. 
First, a single factor was extracted from all 11 items. Factor loadings 
were examined, and normalized residuals were calculated based on 
differences between sample and model-estimated polychoric correla-
tions. These residuals were used to evaluate the fit of an underly-
ing 1-factor model to the observed item data (Bollen, 1989). Next, 
a binary grouping variable (e.g., African American vs. White) was 
included to the model that predicted differences in the responses to 
each individual item (path a) and differences in the mean on the 
latent variable (path b). The estimate for path a assesses DIF by 
capturing the effect of the grouping variable on the variability of a 
specific individual item after accounting for the impact of the under-
lying latent construct.
Each PAC item was tested individually in separate models, with 
the first item model illustrated in Figure 1. Similar MIMIC models 
have been used in other item response theory analyses of DIF across 
demographic groups (Jones, 2006; Yang & Jones, 2007). In these 
models, the nonfocal items were assumed to have fixed (invariant) 
effects across groups. Alternative MIMIC models using a free base-
line-designated anchor approach (Woods, 2009) were also examined. 
This approach yielded similar and largely consistent results with the 
DIF reported in this paper when using the fixed effects approach 
illustrated in Figure  1. Consequently, only the results of the fixed 
effects approach are reported in this paper, but the comparable find-
ings from the free baseline-designated anchor analyses are available 
from the authors upon written request.
Because DIF in each of the 11 items was examined in separate 
models, a Bonferroni correction was applied to the type I error rate, 
and DIF was considered to be statistically significant only if the esti-
mate for path a was different from 0 at the α < .004 (.05/11) level. 
In addition, in analyses with large samples, items with rather small 
or trivial amounts of DIF can, nonetheless, sometimes show statisti-
cally significant DIF. Consequently, the methods and criteria of Cole, 
Kawachi, Maller, & Berkman (2000) were used to identify items 
with practically meaningful DIF. Specifically, the MLR estimate for 
path a was exponentiated to yield a proportional odds ratio (OR), 
and if the OR exceeded 2.0 (or was <0.50), then the corresponding 
DIF was considered to be practically meaningful.
After DIF was examined for grouping factors individually, subse-
quent models examined DIF for one grouping contrast after control-
ling for another. Race, for example, overlapped substantially with 
caregiving relationship in REACH II, and race-based DIF could be 
overlapping or redundant with relationship-based DIF detected in 
separate models. In order to examine this possibility, subsequent 
MIMIC models were conducted that included two group contrasts 
simultaneously, as illustrated in Figure 2. The covariate-adjusted a 
paths from this model tested whether DIF on one group contrast 
(e.g., African American vs. White) was statistically independent and 
distinct from DIF observed for a correlated grouping variable (e.g., 
spouse vs. nonspouse caregiving relationship).
Results
In the REACH II sample, the mean unweighted sum of the 11 PAC 
items was 30.95 (SD  =  10.92). This general scale score indicates 





Hispanic vs. White African American 
vs. Hispanic
Nonspouse vs. spouse 
caregiver
Male vs. female 
caregiver
1. Made me feel more useful — — — 1.97 —
2. Made me feel good about myself — — — — —
3. Made me feel needed 0.45 — — 0.54 —
4. Made me feel appreciated — — — — —
5. Made me feel important — — — — —
6. Made me feel strong and confident — — — 0.58 —
7. Given more meaning to my life — — — — —
8. Enabled me to learn new skills — — 0.53 — —
9. Enabled me to appreciate life more 2.33 — 2.38 1.90 —
10. Enabled me to develop a more 
positive attitude toward life
3.12 — 2.04 — —
11. Strengthened my relationships with 
others
— — — — —
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considerable agreement with the positive statements, on average. 
The multiple regression analysis of the predictors of the overall 
11-item PAC scores is summarized in Table  2. That analysis indi-
cated an overall omnibus effect by race (F(2, 636)  =  28.61, p < 
.0001), such that both African American (adjusted M = 33.24) and 
Hispanic (adjusted M  =  34.81) caregivers had higher scores than 
White caregivers (adjusted M = 27.47). PAC scores also differed sig-
nificantly by caregiver gender (t(636) = 6.95, p = .009) but not by 
caregiver age or caregiving relationship. Men (adjusted M = 33.29) 
reported significantly more PAC than women (adjusted M = 30.39), 
whereas both spouses and nonspouses reported similar PAC levels.
The underlying 1-factor model estimated prior to any DIF testing 
was found to have consistently high standardized factor loadings 
that ranged from 0.67 to 0.87 across the 11 items. These uniformly 
high loadings indicate that each item was a sensitive indicator of 
the underlying latent construct, as assessed by the PAC items as a 
whole. Inspection of the normalized residuals revealed only 2 of the 
55 residuals had absolute values >2.0, indicating that the model-
estimated polychoric correlations deviated significantly from the 
observed sample correlations at only chance levels. Thus, the overall 
fit of the 1-factor model was judged to be adequate for further DIF 
testing.
The results of the MIMIC DIF analyses for each binary group 
contrast on the 11 items of the PAC are summarized in Table  1. 
This table lists the statistically significant ORs associated with the 
a-paths from Figure 1 for each group comparison after applying the 
Bonferroni-adjusted p-value (p < .004). Using these criteria, only 10 
of 55 possible instances of DIF were observed to be statistically sig-
nificant, and only 5 of those 10 instances showed a degree of DIF 
that was also considered to be practically meaningful according to 
our a priori OR cut points.
The five instances of significant and meaningful DIF all involved 
comparisons between African American caregivers and either White 
or Hispanic caregivers. After adjusting for the impact of the overall 
latent factor, African American caregivers were less likely than White 
caregivers to report that caregiving made them “feel needed.” In com-
parison with both White and Hispanic caregivers, African American 
caregivers reported that caregiving enabled them to “appreciate life 
more” and to develop “a positive attitude toward life.” As summa-
rized in Table 1, four items showed statistically significant DIF (p 
< .004) between spouses and nonspouses, but the ORs for these 
instances of DIF did not exceed our threshold for practical signifi-
cance. No statistically significant or practically meaningful DIF was 
observed for any item comparisons by gender or between Hispanics 
and Whites.
Two items—appreciating life more and developing a more posi-
tive attitude toward life—were found to have statistically significant 
and practically meaningful DIF in both the African American versus 
Figure 1. A multiple indicators, multiple causes model for testing differential item functioning in the positive aspects of caregiving measures. 
Figure  2. Modified multiple indicators, multiple causes model for testing whether differential item functioning (DIF) identified for one group contrast is 
independent from DIF identified for a second group contrast.
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White and African American versus Hispanic comparisons. For the 
“appreciate life more” item, statistically significant DIF was found in 
the nonspouse versus spouse comparison, with nonspouses showed 
the same direction of increased endorsement as did the African 
Americans. Because African American caregivers were much less 
likely to be providing care to a spouse than White caregivers (30.3% 
vs. 57.1%, respectively, p < .0001), subsequent MIMIC models 
examined DIF due to one group contrast (e.g., race) after control-
ling for another group contrast (e.g., relationship) as illustrated in 
Figure  2. The results of these adjusted DIF analyses showed that 
both of the items with African American versus White and African 
American versus Hispanic DIF still showed statistically significant 
and practically meaningful DIF after controlling for the nonspouse 
versus spouse differences: Appreciating life more (African American 
vs. White OR = 2.12, African American vs. Hispanic OR = 2.24); 
more positive attitude toward life (African American vs. White 
OR = 3.18, African American vs. Hispanic OR = 2.00).
Scale Score Comparisons
In some applications, items with significant and meaningful DIF 
might be dropped from a scale to avoid the potential measurement 
bias that they can create. Table 3 presents descriptive data for the 
summary scores from the full 11-item PAC and for a 9-item PAC 
that eliminates the two items with significant and meaningful DIF 
from the African American versus White and African American 
versus Hispanic analyses (items 9 and 10). Both the 11-item and 
9-item versions had excellent internal consistency, and both African 
American and Hispanic caregivers had significantly higher summary 
scores than White caregivers on both versions (p < .05). Although 
African Americans and Hispanics did not differ significantly on the 
11-item PAC, after removing the two items with race DIF, Hispanics 
were found to have significantly higher scores on the 9-item PAC 
than African Americans (t(421) = 2.06, p = .04). Dividing mean dif-
ferences by the SD from the total sample yielded standardized mean 
differences in standard deviation units (SDUs). African Americans 
had scores that were 0.54 SDUs higher than Whites on the 11-item 
measure and 0.46 SDUs on the 9-item measure. Therefore, including 
the two items with DIF in the 11-item version compared with the 
9-item version increases the overall standardized difference between 
African Americans and Whites by approximately 17% ([0.54  − 
0.46]/0.46*100). Conversely, African Americans scored lower than 
Hispanics by 0.14 SDUs on the 11-item measure and by 0.20 SDUs 
on the 9-item measure, so including the two items with DIF on the 
African American versus Hispanic comparison decreased the overall 
standardized mean difference on the summary score by 30% ([0.14 − 
0.20]/0.20*100). Hispanics scored higher than Whites by 0.67 and 
0.65 SDUs on the 11-item and 9-item PAC measures, respectively, 
suggesting minimal changes on this comparison.
Discussion
Simple summary score comparisons on the 11-item PAC scale used 
in REACH II indicated that both Hispanics and African Americans 
reported significantly more positive experiences associated with 
dementia caregiving than Whites. Statistically significant DIF was 
observed in only 10 of 55 possible instances for the 11 PAC items 
examined across race, gender, and relationship comparisons, and in 
only five of these 10 instances was the DIF also considered to be 
practically meaningful based on our a priori criteria adapted from 
Cole et al. (2000). These findings indicate that, in general, the 11-item 
PAC used in the REACH II trial is mostly free from major item biases 
across major demographic subgroups, and summary scores should 
provide valid comparisons that are not overly biased by item con-
tent that is differentially sensitive to specific demographic subgroups. 
However, two items were identified as being particularly sensitive to 
African American caregivers such that African Americans endorsed 
these two items at significantly higher levels than would be expected 
based on their scores on the latent construct (i.e., their responses to 
the other nine items). Standardized comparisons of the mean differ-
ences on the 11-item and 9-item versions of the PAC suggested some 
measurement bias is introduced by these two items that accentu-
ate African American versus White differences but attenuate African 
American versus Hispanic differences when the 11-item PAC is 
used. The 9-item PAC scale that removes items 9 and 10 as listed in 
Table 1, therefore, might provide some advantages over the 11-item 
version for assessing positive experiences more uniformly across 
multiple race and ethnicity subgroups.
Table 2. Multiple Regression Analysis of the Summary Score of the Positive Aspects of Caregiving Measure as a Function of Demographic 
Factors
Predictor Regression coefficient Standard error t (df = 636) p Value
Intercept 26.17 2.60 10.05 <.0001
Age (years) 0.06 0.04 1.45 .1471
Gender (female = 1; male = 0) −2.90 1.10 −2.64 .0086
Relationship (spouse = 1; nonspouse = 0) −1.54 1.09 −1.42 .1565
Race
 African American vs. White 5.78 1.03 5.61 <.0001
 Hispanic vs. White 7.35 1.02 7.22 <.0001
Table 3. Descriptive Statistics for the 11-item and a 9-item Positive Aspects of Caregiving Measure by Caregiver Race
Total sample (N = 642) African Americans (N = 211) Hispanics (N = 212) Whites (N = 219)
Cronbach’s α M SD M SD M SD M SD
PAC-11 0.92 30.95 10.92 32.46a 10.19 33.95a 10.88 26.60b 10.29
PAC-9 0.90 24.96 9.00 25.78a 8.63 27.54b 8.90 21.66c 8.45
Notes. SD = standard deviation.
Race groups means that have different superscripts differ significantly from each other (p < .05).
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Analyses of DIF are useful not only for identifying items that con-
tribute potential sources of measurement bias, but also for explor-
ing content areas that might tap culturally specific experiences. In 
our analyses, African Americans and Hispanics both reported more 
positive caregiving experiences on items that were not sensitive to 
cultural differences, but African Americans also responded dispro-
portionately to two items that speak more directly to them—about 
feeling “enabled” to “appreciate life” and to “develop a positive 
attitude toward life.” These items may tap a long-standing tradi-
tion in the African American community that is cultivated in early 
life through racial socialization and maintained in adulthood and 
later life through spiritual and cultural beliefs that support positive 
attitudes about life, especially when facing adversity or overcoming 
hardships (McLoyd, Hill, & Dodge, 2005).
This adaptive sense of self has been further explored in stud-
ies describing how African Americans develop active coping styles 
and create attitudes of resilience, which are used to buffer negative 
life experiences such as caregiving to older relatives with dementia 
(Dilworth-Anderson et  al. 2005; McCallum, Sorocco, & Fritsch, 
2006; Merritt, McCallum, & Fritsch 2011). The present findings 
reinforce previous recommendations to conduct more research 
that captures cultural beliefs and attitudes that will further our 
understanding of the long-term effects of active coping, resilience, 
and positive attitudes on life among African American caregivers 
(Napoles, Chadiha, Eversley, & Moreno-John, 2010). We suggest 
that coping and having a positive attitude, especially while expe-
riencing long-term adversity and stress, may create what James 
(1994) described as John Henryism—an orientation where work, 
determination, and a “can do” positive attitude provide the impe-
tus to succeed yet might also put one at risk for adverse health 
consequences.
There are some limitations to this study’s findings that should be 
kept in mind. Although a multisite, national sample was obtained 
in REACH II, some sites enrolled more minority participants than 
others, and effects by race, therefore, might partly represent effects 
by geographic region. In addition, an inclusion criterion for demen-
tia caregivers in REACH II is that they had to be experiencing at 
least some distress, so the results may not generalize to those car-
egivers who are experiencing no stress or strain from the caregiving 
experience.
In conclusion, we examined REACH II data and evaluated the 
items from the PAC scale to determine if certain items were dif-
ferentially sensitive across race and other demographic groups. 
Several different criteria adapted from previous studies were used 
to examine DIF including statistical significance and practical 
meaningfulness. Although there was some evidence of significant 
and meaningful DIF for two items that were specifically sensitive to 
African Americans in comparison with both Whites and Hispanics, 
the 11-item PAC appears to be suitable for assessing individual 
differences in the positive experiences associated with caregiving 
across gender and relationship subgroups. Specific items were indic-
ative of content domains that are particularly meaningful to African 
American caregivers and reinforce the need to conduct additional 
research that better captures the cultural aspects of caregiving for 
this group.
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